Researchers aspire to strike a balance between the production and consumption of ecosystem services (ES) in agriculture for long-term farm sustainability. One approach is to provide payments for ecosystem services (PES) through government programs. Therefore, it is necessary to evaluate ecosystem services and use the evaluated information to determine what policy designs could effectively induce more services in agricultural landscapes. This research uses a theoretical and analytical framework. In this framework, farmers' perceptions of the obtained ES, importance of ES, design rules of PES programs and management practices of PES programs are identified in Mengyin County by using surveys. The results show: (1) farmers could possibly recognize the limitations of the obtained ES and reduce their demand appropriately; (2) regulating services (e.g., pollination and biological pest control) provision is central to transforming trade-offs into synergies among ecosystem services; (3) farmers should not only attach great importance to the maintenance of soil fertility and health but also to the maintenance of semi-natural habitat, and the adoption of such an attitude could positively affect their behavior to maximize synergies among ES; and (4) farmers are program implementers; if they have a better understanding of the perceptions of ES and PES programs, the theoretical and analytical framework could help farmers, policy-makers and relevant institutions design effective schemes.
Introduction
The agricultural landscape plays unique roles in both the supply and the demand of ecosystem services (ES) [1] . Meeting the dramatic growth in the demand for the provision of food, timber, fiber and fuel often leads to a diminution or loss of the supply of other ecosystem services, such as the maintenance of soil fertility, water quality, pest control, and pollination [2, 3] . In turn, there are 'burdens' upon intensive agroecosystem that has harmful effects, leading to a decline in biodiversity and threatening the environment [4, 5] . In general, through estimating the provision of agricultural landscape ES one can view the trade-offs among various services [6] . Ecosystem services encompass the many ways in which society both directly and indirectly benefits from nature (ES are the contribution of natural ecosystems to human well-being and provide a useful way to raise awareness of health incentives are determined by farmers' "social meanings", which are context-and culture-dependent, and intrinsic motivations in collective action situations [37] . Therefore, it is necessary to explore what policy designs or design rules (e.g., the compensation methods: cash or in-kind as monetary incentives) could effectively encourage (intrinsically motivate) farmers to choose the land to enroll in agricultural PES programs in order to maximize the environmental benefits.
Top-down approaches have often been proven to be inefficient for environmental protection, and the farmers were not satisfied with the current top-down implementation of agri-environmental measures in agricultural infrastructure projects [38, 39] . Farmers who participate in management agricultural landscape can have a feedback-like influence on the efficiency of the ES supply [22, 40] . Therefore, agricultural ES evaluation and PES programs need to be targeted to farmers who can deliver the public desired services [8, 30] . Their perceptions will be more closely tailored to local conditions and needs, and a greater willingness to enforce PES program [41] [42] [43] . The aims of this study were to estimate how farmers can produce a wider range of ecosystem services, what the services are worth, and what agricultural PES program designs could effectively manage ES. The aim is achieved by addressing the following three objectives: (1) to calculate the relative value of obtained ES to analyze the trade-offs among various ES and to map the relationships between the obtained and demanded services; (2) to identify the most important ES for farmers; and (3) to provide useful insights for the necessary and sufficient conditions to design PES programs and decide what types of management practices should be contained.
Methods

The Theoretical and Analytical Framework
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Methods
The Theoretical and Analytical Framework
This paper use a theoretical and analytical framework that focuses on farmers' perceptions to analyze the trade-offs among various services and to design PES programs for managing ecosystem services (Figure 1 ). The framework considers four elements, including the obtained ES (the service actually received by the farmers at their managed farmland and village scale agricultural landscape), the importance of ES (the farmers' perceptions of the importance of ES at their managed farmland and village scale agricultural landscape), design rules (design rules refer to the multiple challenges to be considered when designing PES schemes within an agricultural landscape) and management practices. The framework takes into account information on evaluated the ES (i.e., the obtained ES and importance of ES for assessing ecosystem services), design rules, and management practices to carefully design agricultural PES programs. Presents the theoretical and analytical framework that was used in this study. ES: ecosystem services; PES: payments for ecosystem services.
Study Area
This study was conducted in Mengyin County, which is located in the hinterland of the Yimeng mountain area in south-central Shangdong province, China (Figure 2 ). The study area covers 160,188 ha and incorporates the Dongwen, Zi, and Meng Rivers. The Dongwen and Zi Rivers feed the Yunmeng Reservoir, which was designated as a Linyi unban drinking water source in 1996. The area has a warm temperate monsoon continental climate, with an average annual rainfall of 842.07 mm. Soils developed from limestone and shale, and the dominant soil types are brown soil, cinnamon soil and fluvo-aquic soil. Agricultural land uses cover 93,680 ha, approximately 60% of the area, and the large agricultural land comprises 46% peach trees, 14% corn, 13% wheat, 12% peanut and 2% flue-cured tobacco (data sources: Mengyin Statistical Yearbook, 2013). Forests cover almost 15% of total Mengyin County's area, water bodies about 5%, and built-up and other artificial land about 8% (Figure 2 ). With the rapid development of peach orchard expansion, the risk of soil pollution is becoming greater. The reason is that the use of pesticides, fertilizers, and other inorganic and organic matter in agriculture has become increasingly concentrated, which is an important factor that affects non-point source pollution in Mengyin County and is highly related to water quality. Therefore, it is necessary to improve farmers' understanding of the array of positive ecosystem services (e.g., soil conservation, pest control, pollination, water filtration) that may flow from the conservation measures. In addition, this region has a number of resource assets such as national parks (e.g., Mengshan country forest park), and culturally significant areas (e.g., the Memorial for the Battle in Menglianggu) that makes it an interesting case for the study of farmers' perceptions in relation to ecosystem services. 
Data Collection
The villages in the study area were randomly selected based on a stratified sample: the first step was based on adopting the Yunmeng Reservoir as the center, constructing buffer zones at 1-km intervals; in the second step for each buffer zone there were one or two villages randomly selected as sampling points; and in the third step a total of 44 villages were selected (Figure 2) . In every village, we conducted face-to-face interviews with randomly chosen farmers, with a total of 232 farmers 
The villages in the study area were randomly selected based on a stratified sample: the first step was based on adopting the Yunmeng Reservoir as the center, constructing buffer zones at 1-km intervals; in the second step for each buffer zone there were one or two villages randomly selected as sampling points; and in the third step a total of 44 villages were selected (Figure 2) . In every village, we conducted face-to-face interviews with randomly chosen farmers, with a total of 232 farmers being interviewed. The face-to-face interviews contained three sections ( Figure S1 ): (1) information on the characteristics of the farmland and the farmer; (2) the farmers' perceptions of and attitudes towards ecosystem services, including the relative value of the obtained ES, the relationship between the obtained and demanded ecosystem services, and the importance of each individual service; and (3) farmers' perceptions of how to design PES programs and what types of management practices should be contained.
In Section 1, the interview focused on the general characteristics of the farmers (age, gender, education), their farmland (size, crop type), and whether they had previously heard of the term "ecosystem services". In Section 2, we used a list of 17 ecosystem services ( Figure S1 ) that were identified from the literature [2, 16, [44] [45] [46] . The relative value of the obtained ES and the importance of the ES were assessed on a Likert scale ranging from 1 to 10 (low to high). The responses from the farmers on the relative value of the obtained ES were ranked as low (1-3), medium (4-6) and high (7) (8) (9) (10) , and the relationship between the obtained and the demanded ecosystem services were ranked as obtained is greater than demanded, obtained is equal to demanded or obtained is less than demanded. In Section 3, the respondents were required to select from the given options of single rules of PES schemes to express their acceptance/disagreement. Single rules refer to the multiple challenges to be considered when designing PES schemes within an agricultural landscape: (1) what the payment criterion is (standard); (2) whether to concentrate on single or bundled ES (targets); (3) how long the schemes should last (contract duration); (4) who pays (subject); and (5) the compensation methods (approach). In combination with the specific situation of the study area, we made a list of 14 management measures ( Figure S1 ) which were identified from the literature for farmers to express their acceptance/disagreement [29, 38] .
A pre-survey was conducted in June 2015, and the final survey was conducted in August 2015 in Mengyin County.
Statistical Analysis
The survey data were analyzed by using the IBM ® SPSS 20 software. The statistical methods adopted to interpret the data, including the independent-samples t-test, the Pearson Chi-Square, and a one-way analysis of variance ( Figure S1 ). According to different observations of the survey data, the independent-sample t-test and one-way analysis of variance were used with the measurement data, such as age or the area managed, to compare the differences between two groups and among groups. A comparison of the count and Likert scale data used the Pearson Chi-Square, which was the main analytical method used in this study because it is best suited to Likert scale social data. First, average scores and frequency distributions were calculated for Section 1 data. Second, average scores and frequency distributions were calculated for the obtained ES under different obtained ES levels, and the Pearson Chi-Square was performed to test the difference of relationships between the obtained and the demanded services under different obtained ES levels. To graphically display the uncertainty and variability within the results on the importance of the ES, box-and-whisker plots were used to display the lowest value, second quartile, the median, the third quartile, the highest value and the mean value. The Pearson Chi-Square was used to compare the relative importance under different obtained ES levels. Third, an independent-sample t-test, the Pearson Chi-Square, and a one-way analysis of variance were performed to test the differences among farmers' characteristics under farmers' different choices for various single rules of PES schemes. The Pearson Chi-Square was used to compare the different distributions of the farmers' acceptance of the provided management practices of PES schemes with respect to farmers' characteristics.
Results
Profile of the Respondents
The basic characteristics of the respondents are summarized in Table 1 . The average age of the respondents was 49.63. There are 48.28% of the respondents who had received a six-year compulsory education or less, 45.26% had received a nine-year compulsory education or high school, and 6.47% had reached an educational level higher than high school. According to the respondents, their managed area (farmland area) ranged from 6.67 to 0.03 ha, with an average of 0.35 ha. There were 45.25% of the respondents who engaged in planting fruit and nuts, 27.15% engaged in planting food and cash crops, and 27.60% engaged in planting a mixture of food, cash, and fruit and nut crops. Some respondents (14.66%) had heard of the term "ecosystem services". All of the respondents understood what each individual service meant and the implications that their previous experiences in natural resource management had on the farm. 
Perceptions of Ecosystem Services
The Relative Value of the Obtained ES
The relative value of the obtained ES and the relationship between the obtained and the demanded services are presented in Figure 3 . The results suggested that most of the respondents perceived a relatively low (ranging from 84.30 to 16.40% for different services) or medium (ranging from 61.20 to 12.30% for different services) level of the obtained ES, with only a few respondents perceiving a relatively high level (ranging from 33.60 to 1.50% for different services). When the respondents perceived a low level of the obtained ES, the three most frequently cited individual services were medicinal resources (84.30%), biological pest control (82.97%) and the maintenance of semi-natural habitat (79.10%) (Figure 3a ). In this case, the mean relative value of the obtained ES showed that the respondents scored high on food (2.44) but low on other services (e.g., water regulation1.98, the maintenance of soil fertility and health 1.69). When the respondents perceived a medium level of the obtained ES, the three most frequently cited individual services were the maintenance of soil fertility and health (61.20%), water purification (59.90%) and waste assimilation (47.60%) (Figure 3b ). In this case, the mean relative value of the obtained ES showed that respondents scored high on food (5.62) and on other services (e.g., pollination 5.61, biological pest control 5.27). When the respondents perceived a high level of the obtained ES, the three most frequently cited individual services were recreation and aesthetic values (33.60%), food (31.47%) and water purification (23.70%) (Figure 3c ). In this case, the mean relative value of the obtained ES showed that the respondents scored high on most services (e.g., food 8.74, pollination 8.80, biological pest control 8.46, cultural heritage values 9.39 and the maintenance of semi-natural habitat 9.00). Furthermore, most of the ecosystem services (16 individual services) which have been considered in this study had significantly different distributions of different relationships between the obtained and the demanded services under different obtained levels. 
The Importance of Ecosystem Services
To the farmers, the importance of the ES is presented in Figure 4 . The 17 ecosystem services which were considered in this study were perceived by this sample of farmers as being low to highly important (median = 2-8, mean = 3.28-7.58) with a relatively large variation (Standard Deviation = 1.97-2.93), as shown in Figure 4a . In these responses, these distributions were highly skewed ( Figure  4a ), because seven of the ecosystem services under consideration were assigned a value of 8, with 50% of the farmers indicating a value greater than ten for all 17 ecosystem services. The seven ecosystem services belonged to provisioning services (food), regulating services (water purification, water regulation, maintaining healthy waterways and reservoirs, natural hazard regulation), cultural services (recreation and aesthetic values) and supporting services (the maintenance of soil fertility and health). There were five ecosystem services which were rated as being of low importance by the farmers (median = 2 or 3) and belonged to provisioning (raw material, medicinal resources), regulating (waste assimilation), cultural (discriminating features and sense of place) and supporting (the maintenance of semi-natural habitat) services.
The results showed that, for the most ES (14 individual services), the importance of the ES had a significantly different distribution at each obtained ES level (Figure 4b ). The respondents considered that most regulating, cultural and supporting services were significantly more important (median = 7 or 8) when they perceived a high obtained ES level. Overall, waste assimilation (total: median = 3, mean = 4.37), pollination (total: median = 6, mean = 5.75), cultural heritage values (total: median = 5, mean = 5.10) and the maintenance of semi-natural habitat (total: median = 3, mean = 4.30) were rated as being of low importance in total situation (Figure 4a ). However, these ecosystem services (waste assimilation, a high obtained ES level: median = 8, mean = 7.25; pollination, a high obtained ES level: median = 8, mean = 7.43; cultural heritage values, a high obtained ES level: median = 8, mean = 7.87; the maintenance of semi-natural habitat, a high obtained ES level: median = 8, mean = 7.21) were rated as being significantly more important when the respondents perceived a high obtained ES level (Figure 4b ). 
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Perceptions of PES Schemes within Agricultural Landscapes
Farmers' Perceptions of How to Design PES Programs
The respondents were asked to select from the given options of the single rules of PES schemes, including willingness to participate, the standard, targets, the contract duration, the subject, and the approach ( Table 2 ). Most of the respondents (81.47%) wanted to participate in PES schemes (Table  2 .1). Half (57.52%) of the respondents chose output-based (result-oriented) payment schemes (Table  2 .1). Most of the respondents (64.16%) wanted to focus on bundled service schemes rather than on single service schemes (Table 2. 2). Most of the respondents (73.68%) assumed that longer contracts (long-term schemes) secured more environmental benefits (Table 2. 2). Most of the respondents chose the provincial/municipal government and the county/town government as the payment subject, with percentages of 46.29% and 40.61%, respectively, whereas the rest (13.10%) chose public/beneficiaries ( 
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The respondents were asked to select from the given options of the single rules of PES schemes, including willingness to participate, the standard, targets, the contract duration, the subject, and the approach ( Table 2 ). Most of the respondents (81.47%) wanted to participate in PES schemes (Table 2 .1). Half (57.52%) of the respondents chose output-based (result-oriented) payment schemes (Table 2 .1). Most of the respondents (64.16%) wanted to focus on bundled service schemes rather than on single service schemes (Table 2. 2). Most of the respondents (73.68%) assumed that longer contracts (long-term schemes) secured more environmental benefits (Table 2. 2). Most of the respondents chose the provincial/municipal government and the county/town government as the payment subject, with percentages of 46.29% and 40.61%, respectively, whereas the rest (13.10%) chose public/beneficiaries (Table 2. 3). Of the four approaches to payment listed in this study, nearly half (46.93%) of the respondents chose in cash, 21.60% chose in kind, 12.68% chose via appropriate policies, and 18.78% chose via appropriate technologies and knowledge (Table 2.4). Table 2 . Farmers' perceptions in selected single rules for PES schemes-willingness to participate, standard, targets, contract duration, subject, and approach. The respondents who willing to participate in PES schemes were required to select from the given options of single rules (n = 189), * p < 0.05. a An independent-sample t-test was used to compare two groups of mean age or area managed. b The Pearson Chi-Square was used to compare the distributions of gender, education, or crop type. c A one-way analysis of variance was used to test multiple comparisons among a set of mean age or area managed.
Gender and educational level are important factors for the respondents in selecting the given options of the single rules of PES schemes. The number of male respondents who chose longer contracts was significantly higher than for the number of female respondents (χ 2 = 4.602, p = 0.032, Table 2 .2). It infers that the gender division of labor may exist in PES programs. The male respondents (52.83%) significantly preferred the provincial/municipal government as the subject, whereas the female respondents (50.00%) significantly preferred the county/town government as the subject (χ 2 = 9.301, p =0.010, Table 2 .3). This infers that farmers' perceptions of the roles of the various levels of government to implement PES programs vary across different genders. The respondents who received a higher education than the high school level wanted to participate in PES schemes significantly more (χ 2 = 6.472, p = 0.039, Table 2 .1), focused on bundled services (χ 2 = 7.966, p = 0.019, Table 2 .2), chose longer contracts (χ 2 = 6.787, p = 0.034, Table 2 .2), chose the provincial/municipal government (χ 2 = 8.483, p = 0.042, Table 2 .3) as the subject, and chose via appropriate policies (χ 2 = 10.808, p = 0.049, Table 2 .4) as the compensation method. The managed area (farmland area) of the farmers who focused on a single service was significantly larger than those who focused on bundled services (t = 2.481, p = 0.014, Table 2 .2).
Farmers' Perceptions of What Management Practices Should Be Contained in PES programs
The farmers' acceptance of the provided management practices for PES schemes is presented in Figure 5 . The respondents who willing to participate in PES schemes were required to select from the given options of management practices (n = 189). The three most frequently cited practices as identified by the respondents were flower and protection strips on field margins (20.66%), riparian strips vegetation management (14.05%), and hedgerow management measures (12.40%). The three least frequently cited practices as identified by the respondents were crop rotation (1.65%), protection for wild plants on fields (1.65%), and application of mulch and direct sowing (2.48%). Considering the different situations of the respondents' crop type, crop rotation and protection for wild plants on fields, measures were significantly more acceptable for the respondents whose crop types were food and cash crops; the flower strips on crop land measure was significantly more acceptable for the respondents whose crop type was fruit and nuts; and organic farming and maintenance of orchard mulching measures were significantly more acceptable for the respondents whose crop types were a mixture of food, cash, and fruit and nut crops (χ 2 = 33.689, p = 0.048). Considering the different situations of the respondents' gender, males accepted the flower and protection strips on field margins measures significantly more, and females accepted the hedgerow management measure and grassland management measure significantly more (χ 2 = 21.754, p = 0.030) . Considering the different situations of the respondents' educational level, the respondents who had reached an education level higher than high school had a greater acceptation of the field margins vegetation management measure (χ 2 = 28.615, p = 0.194). Gender and educational level are important factors for the respondents in selecting the given options of the single rules of PES schemes. The number of male respondents who chose longer contracts was significantly higher than for the number of female respondents (χ 2 = 4.602, p = 0.032, Table 2 .2). It infers that the gender division of labor may exist in PES programs. The male respondents (52.83%) significantly preferred the provincial/municipal government as the subject, whereas the female respondents (50.00%) significantly preferred the county/town government as the subject (χ 2 = 9.301, p =0.010, Table 2 .3). This infers that farmers' perceptions of the roles of the various levels of government to implement PES programs vary across different genders. The respondents who received a higher education than the high school level wanted to participate in PES schemes significantly more (χ 2 = 6.472, p = 0.039, Table 2 .1), focused on bundled services (χ 2 = 7.966, p = 0.019, Table 2 .2), chose longer contracts (χ 2 = 6.787, p = 0.034, Table 2 .2), chose the provincial/municipal government (χ 2 = 8.483, p = 0.042, Table 2 .3) as the subject, and chose via appropriate policies (χ 2 = 10.808, p = 0.049, Table 2 .4) as the compensation method. The managed area (farmland area) of the farmers who focused on a single service was significantly larger than those who focused on bundled services (t = 2.481, p = 0.014, Table 2 .2).
The farmers' acceptance of the provided management practices for PES schemes is presented in Figure 5 . The respondents who willing to participate in PES schemes were required to select from the given options of management practices (n = 189). The three most frequently cited practices as identified by the respondents were flower and protection strips on field margins (20.66%), riparian strips vegetation management (14.05%), and hedgerow management measures (12.40%). The three least frequently cited practices as identified by the respondents were crop rotation (1.65%), protection for wild plants on fields (1.65%), and application of mulch and direct sowing (2.48%). Considering the different situations of the respondents' crop type, crop rotation and protection for wild plants on fields, measures were significantly more acceptable for the respondents whose crop types were food and cash crops; the flower strips on crop land measure was significantly more acceptable for the respondents whose crop type was fruit and nuts; and organic farming and maintenance of orchard mulching measures were significantly more acceptable for the respondents whose crop types were a mixture of food, cash, and fruit and nut crops (χ 2 = 33.689, p = 0.048). Considering the different situations of the respondents' gender, males accepted the flower and protection strips on field margins measures significantly more, and females accepted the hedgerow management measure and grassland management measure significantly more (χ 2 = 21.754, p = 0.030) . Considering the different situations of the respondents' educational level, the respondents who had reached an education level higher than high school had a greater acceptation of the field margins vegetation management measure (χ 2 = 28.615, p = 0.194). 
Discussion
The Perceived Ecosystem Services Trade-Offs and Synergies in Agriculture
This study revealed that farmers could possibly be seeking the trade-offs, balances and synergies among different ES, though they may not know or realize that they are doing so. The evidence is that, when farmers scored low on the obtained ES (trade-offs situation), they scored high on food but low in other services (especially supporting services, e.g., the maintenance of soil fertility and health); however, when they scored medium on the obtained ES (balances situation), they scored high on food and other services (especially regulating services, e.g., pollination and biological pest control); and when they scored high on the obtained ES (synergies situation), they scored high on most services (especially supporting services, e.g., the maintenance of semi-natural habitat). This therefore infers that regulating services (e.g., pollination and biological pest control) provision is central to transforming trade-offs into synergies among ecosystem services and that supporting services (e.g., the maintenance of semi-natural habitat) can enhance the provision of multiple services to maximize synergies among ecosystem services. A possible explanation may be that regulating services tend to change slowly and that the strength of regulating services can attenuate the impact of shocks on ecosystems [47, 48] . Moreover, declines in regulating services can result in declines in ecosystem resilience, even when they do not substantially reduce the levels of other ecosystem services [47] . The semi-natural habitats between areas of the agricultural matrix are used by many species such as small mammals, invertebrate fauna, and plants that undertake many of the crucial processes and services [49, 50] . It is understandable that services which directly benefit people (e.g., the food supply) are considered to be final or end services, whereas many regulating and supporting services contribute to the provision of final services [48, 51, 52] . Although the demand for provisioning and cultural services can be met by moving resources or people, the demand for regulating and supporting services must often be met locally [48, 53, 54] . Most of the ecosystem services (16 individual services) considered in this study showed that the respondents significantly reduced their demand under a high level of the obtained ES. This infers that farmers could possibly recognize the limitation of the obtained ES and reduce their demand appropriately. When the demand for one service is met without decreasing the capacity for the future provision of the service or causing undesirable declines in other services, this situation can be considered to be sustainable [48, 55, 56] .
Ecosystem Services Perception: Importance
The results (Figure 4 ) from the survey indicated that the farmers particularly value the importance of water purification, water regulation, maintaining healthy waterways, and the maintenance of soil fertility and health for maintaining productivity and the sustainability of farming enterprises. These results are similar to those of other studies that show farmers generally perceive several ecosystem services as being important for productivity and sustainability [15, 16, 19] . Although the farmers acknowledged the main important services, the degree to which they obtained the services and perceived the importance of the services differed. For instance, when the respondents perceived a high level of the obtained ES, the mean relative value of the obtained ES showed higher on the maintenance of semi-natural habitat than the other two supporting services did. When the respondents perceived a high level of the obtained ES, the maintenance of soil fertility and health was perceived more important than the other two supporting services. This finding highlights the difference between the farmers' direct interest in managing a service and the actual production of a service obtained by the farmers [22, 57] . Simultaneously, the mean relative value of the obtained waste assimilation, pollination, and cultural heritage values scored high under a high obtained ES level, and these services were rated as significantly more important when the respondents perceived a high obtained ES level. A possible explanation may be that the farmers' behavior was significantly and positively affected by their intention to conserve ecological achievements and their intention was significantly influenced by their attitude [43] . Therefore, farmers should attach great importance to regulating (e.g., pollination and biological pest control) and supporting (e.g., maintenance of semi-natural habitat and the maintenance of soil fertility and health) services. The adoption of such an attitude could positively affect their behavior to maximize synergies among ES.
Sufficient Conditions for the Design of PES Programs
At present, China's agricultural PES schemes remain at the initial stage. There are multiple challenges to consider when designing and implementing a PES scheme in agricultural landscapes. This study (Table 2) showed that the combination of certain design rules is crucial to PES programs. In this research, half (57.52%) of the respondents chose output-based (result-oriented) payment schemes. The farmers in Mengyin County revealed that the development indicator and premium calculation for input-based payments are difficult and that output-based payments are generally understood to increase the effectiveness of PES schemes. If more PES programs were designed at the outset with the intention of evaluating their effectiveness (output-based), it would make a vital contribution toward filling the large gap in our knowledge about effective conservation investments and extrinsic motivations for contributing farmers' intrinsic motivations [17, 36] . Although PES programs typically target a single service [28, 58] , the respondents in this study who had reached an educational level higher than high school would prefer to focus on bundled services. Unlike the outright purchase of land or permanent easements, many PES programs are short-term [16, 33] . Most farmers in Mengyin County were willing to be committed for a period of more than 5 years. The success of schemes depends to a large extent on the continued motivation of farmers to participate [28, 33] . In user-financed programs (13.10% of the respondents chose public/beneficiaries), the buyers often created their own intermediaries. Government-financed programs (86.90% of respondents chose government) are managed by national agencies either created for the purpose or already working in the sector. Compared to user-financed programs, government-financed programs tend to have significant economies of scale. The institutional framework conditions for government-financed PES programs remain somewhat stable over time [30] . Although cash is the most common form of payment, it is often supplemented by technical assistance and in kind [30] . This extrinsic motivations (payments with cash supplemented by technical assistance and in kind) could effectively encourage (intrinsically motivate) farmers to participate in agricultural PES programs [30, 37, 59] . This study revealed that the education, gender, and crop land area of the respondents significant influences their willingness of choose certain PES program design rules. Therefore, the preconditions for a PES scheme to become a feasible and cost-effective conservation mechanism are to understand different practitioners' concerns [41] .
What Management Practices Should Be Contained in PES Programs
The European Commission has launched direct payments to farmers based on conditional compliance measures: establishing Ecological Focus Areas on the farmed area and maintaining the existing permanent grassland [57, 60] . The management practices in agricultural landscapes can be classified according to whether they are applied to non-productive areas, such as field boundaries and riparian strips (sometimes called off-field practices), or productive areas, such as arable crops or orchard (sometimes called on-field practices) [61] . This study ( Figure 5 ) showed that the farmers were more willing to implement off-field practices than on-field practices. Previous studies have shown that schemes aimed at areas out of production (out-of-production schemes) were more effective at enhancing species richness than those aimed at productive areas (in-production schemes) [25, 61] . This may be because off-field practices can provide more the maintenance of semi-natural habitat than on-field practices (refer to Table S2 ). There is a strong evidence that the semi-natural matrix between the areas of the agriculture is used by many wild species and holds more ecosystem services [24, 62] . However, on-field practices aim to enhance biodiversity in general as one of several targets (Table  S2) , in addition to improving other ecosystem services [61] . For example, previous studies have shown that organic farming with low semi-natural habitat can enhance pollination services and crop yield [63] . This can help reduce farmers' concerns that natural patches within and surrounding cropland are often viewed negatively by producers as a source of weedy plants and other pest species. Based on the results of this study ( Figure 5 ), farmers whose crop type was a mixture of food, cash, and fruit and nuts crops could be encouraged to implement organic farming measure along with in-field flower strips or orchard mulching measure for enhancing crop yield [24] . The flower strips on crop land measure could be more acceptable for farmers whose crop type was fruit, for enhancing the flowering plant richness within crop fields can benefit pollinator richness [64] . Farmers whose crop type was food and cash crops could be encouraged to implement crop rotation measure with positive effects on soil organic matter and soil fertility [65, 66] . Considering the different situations of the farmers' gender, male farmers could be encouraged to implement the flower and protection strips on field margins measure; female farmers could be encouraged to implement hedgerow and grassland management measures. The farmers' characteristics typically exert a significant effect on their adoption of management measures. Therefore, according to the farmers' different characteristics, they generally require different bespoke management measures.
Conclusions
Based on a theoretical and analytical framework (framework: obtained ES, importance of ES, design rules of PES programs, and management practices of PES programs), this paper focuses on farmers' perceptions to analyze the trade-offs among various services and design PES programs for ecosystem service management. Farmers' perceptions of the obtained and the demanded ES imply that they had complied with certain the trade-offs, balances and synergies among different ES, though they may not know or realize that they are doing so. At the same time, they could possibly recognize the limitation of the obtained ES and reduce their demands appropriately. The provision of regulating services (e.g., pollination and biological pest control) is central to transforming trade-offs into synergies among ecosystem services, and supporting services (e.g., maintenance of semi-natural habitat) can enhance the provision of multiple services to maximize synergies among ecosystem services. Therefore, regulating services (e.g., pollination and biological pest control) plays a critical role in determining the long-term persistence of ES sets. Farmers should not only attach great importance to the maintenance of soil fertility and health but also to the maintenance of semi-natural habitat. Farmers attach great importance to the maintenance of semi-natural habitat, and the adoption of such an attitude could positively affect their behavior to maximize synergies among ecosystem services. Most of the respondents (81.47%) wanted to participate in PES schemes. According to the farmers' preferences, agricultural PES programs in China could be designed as: (1) output-based payments are generally considered as increasing the effectiveness of PES schemes by farmers; (2) there are hopes that bundled services would be gradually generated; (3) most farmers assume that long-term schemes secure more environmental benefits and they are willing to be committed for a period of more than 5 years; and (4) government-financed programs with payments in cash supplemented by technical assistance and in kind would be more appropriate. Farmers are more willing to implement off-field practices than on-field practices. Off-field practices can provide more maintenance of semi-natural habitat, which can enhance the provision of multiple services. This paper's approach for assessing ES should distinguish between potential service production and the actual flow of services. The approach for assessing ES could be applicable across a wide range of ecosystem services. From the findings presented in this paper it is clear that the education, gender, and crop land area of the farmers significant influences farmers' willingness to choose certain PES program design rules and management practices. Therefore, this theoretical and analytical framework could motivate farmers, policy-makers and relevant institutions to interact in shaping a sustainability of agricultural PES program for effectively managing ES.
